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2 



&v>-cs«©«fflic«*£«js» t Lxm±^ 
t, ffi^fflaxeffl^aj t u >xxg©j&ja t n 

[»*« 2 ] U >XXe©»)8lt»[«|£j!SX8©J6»J 

tst-zt-??^*. r©*-n-7y^xe*^ 
tr*»#>B l lcIM©[iifc^HJ&8!m, 

¥ieiiE-r*s«©^iB£iat?^Bi!i3i!^a8t. ^ffisaa 
§gic#a*n&5fisi#apt. &mmmtzm#iz*m 
tt#x*«i&-r*#x#«&/x*£> *«©®«i*^© 
±«&Bts«©«i*{SHt©ra-c^xfti&y 

«2 KE«©E«Rjt«iiiffllD&S**16-r5«t5fc«lriE 

[^©ft»&3&»] 

[000 1] 

#?X*«^©S^a£«(KT#K*K£8rf *) s@ 
<gS1*&ai&» 7yfeJC* (HF) ©*i8«. *•©»© 
fflSifrPS«©^ffi£X5^>^fcV>Uifc}M&3SU 51 

©iang^tiSS!ii}«iat:irrs'b©r»5. 

[0002] 

KE3fc©flE«] -«lCg«©flMBlBXXSTS»t^»* 
£*Xg'vJ$5&*fcV>«fc'5IC-r3fc«>, *S&lSttffljD 
X©ttjaatLT*M«l31X8*»«*a*nTV>5. 01 

^«sfi©^iisic»ifi*}gis-rs»&> zn&mmmx 
ntz&^T. bzfrcibm&vmmtzttmvtzmtkft 

*LT£©8©35iffiffi«#ifc£LTtt. ft 

*«k DWA«*ttiHA©«£fcl&afcllflB6 3-338 



**SV»ttftil¥2- 5 1 2 2 9#4ia»CBI^Sn&'fe© 

spjat«*«»UTtt#«i3i-r-5tt#fflaxgt, 

S«©*Sfctt*£«l&LTg«©3ffl*y >XfS U 

jo icsfi©aHfc«#«£fia»u s«©swfcss-rs 

[0 0 0 3] 

Ettfctt*-*-* fcttSfi*ffi*«AJI^ «fi}#iS(Atoii 
cally Clean Sorface)fci!W»*4Sffl£y->fctttB© 
-B©IrI±*^1I^-C*-5.U*^C. ±IBft3fc«lR 

a? r«iE*«2T?tt. ^■fLfe*^-5S***j£-rs , b©T 
n*. 

[0 0 0 4] fll^, ±gj5fejtffla&»A«:tft«©S«© 

«mttffi»Tsmfl; i/r s o > y >xxg©tt 

[0 0 0 5] 05~06liAt— 5^#;V©I2 

^ECHSftWU m>TKU:!B^©#tfcfR£jt.l->*£ 

\z-o^Ttmtz. 

(£9*1 :H5#IB) v'J3>-irXA(100)©^ffitCj|t 
3 5 0 0 0 A©->U3>f»KfcK(th-Si0»)£JgJ«U 
^©f»»<kR(th-Si0 1 )©±fc2 5%©7yfc*35©* 

»C«t5'b©i#A.&n-5. 



2 4^afciB^an&t>© (srF«*mtn5) . * 

6HF + S i Ot-»HiS i Fe + 2HiO -<1) 
ccm s l F,tt^*-#y)l*n>r<<m?$>z. a *1* 7yfl:*»©S9ti«*6W2.ii^iia(HP/H,0)ir«fc 
*Hc&}a©ffi£ttBasn&v>. *¥*^©7^ 0, «t©^6B©S»Kfl:K*S^»«irJB**S»t*. * 
fc*3*©iK**9e&K *^iRj©xy^>yRjt:e. ©fi>6:ii^a»c«fc«t>©-C»*. 

S iOt + 4HF + 2H.O-»S i F 4 + 4HjO -(2) 
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(3) 



4$M¥4-28 7922 



rCTS i F«KP97?fl;^M'iR C«X) "P*-5. -tb 
T*¥C##*7yfl:*iRfc<fcO. Sit^fc(l)5CC 
«kSX?^>^&*fTfonTt><. 
[0 0 0 6] (mtk2 : H6~H7#fi» ->'j3>S»Bt 
fcB(tb-Si0 1 )&^£:Wifc*Lfc'<7->y3>©«86l:: 

7i/ft*i!i<o*«tt(HP/H > o)*»»a&-r. *l-c<7 
«©ebt. s«-««xtf&«-Bffi-en^n©#® 

l:»*i:3D-f^v"JAS id • nH.o (aa^f H 

->y#fc*i;t-0><. £©Wfcifc}«*»cH:«M:*:#&3 
a-f He^ffl»Jfi*^»&n-5. ao-f ^JI^'J*©* 
£3«&*0. 6 2 5«mga©f&fi^C*-5, £©<k 
5 fctfct Iftan-f *0W->y *©*^#tt^7>' U 3 > 
©3®fc->Stt,»:&oT, V>*>«>57.a'-'vf X*«£C 

[0 0 0 7] 3D'f*0l/>''J*©tt*tt. 

tfaffi-H**n^n©iw©*fc£r*©T«fc< . 
t o * <^at*^T^7->y 3>©^aficb4 

-f*. B!5B6-C5KT«fc5»C, «?«©Hfflfctti:©»8« 

©@g©»4 fgOttBCfrfc D 3 D-f ^Jl^ U 

-r*. conn-f ^^U*»a^7->Un>©^MlcS 

&ufc}a[jsr©^ffi«>6fli»-r-5*»t, #b£+©b37 

yfc^*£**16£LTP8*TS*>©£#*.6*l*. 8c 



»Wlctt«t»©^a5©«.Jt3 a-i »J 
fcttttlc&D, H7T?^-r«fe5K:tf>-D>88lctt3n-f Ftt 
TttSSfcv*. Ji©±3lc. xy^>^ffia©s?H^lc 

10 [0 0 0 8] (M»3 :«*fc«fcSU>X34#) y?fc 

7->U3>©^®ictt*©*«£S6L. ^saa? 
B5t«*©*iar^5-ra:, *<onm\z\mu4?)\,i/ 
t*s*ic «t s u ^xjass-rna 3 yji^ u * ©4 
*Tat>n**T©wt, SBaica&anT^*^ 

a? [0 0 0 9] (# SO aa-f^->U*B, 7yjt* 
!RTXy^>yi,&a©^7J"j3>gffi©-5^, #B 

^>-U*tt»tj«©«HlC^UTV>5. SEoT3D-f 
;5 r ;l'->'J*©fgtK:ttSHa«f>©*»t||ff«J»5. 3 
n-fyjV5>y#ttS 1 O,-nHj0T?»D, 7?ft;*iJ§ 

<HF)©ffisic±D8£UfciB:?5'fc$-'r?fis 1 F* «f 

X) #£5£(3)©J:5fc#B&*©*#fcKJ&l'T£j£ 

•rs*>©fcs*A&ns. 



3S 1 F« + 3HiO-»S iOi-HjO+2HiS i F« 



(3) 



B97yfc*--f$tt. (2)5$T38*L;fc<b©» 7 y ft*** 50 
»K(HP/H.0)^6j!l58UfcDiaHFT?'<7>'U3>*tJS 
ftSn-S^ttiD^Ufcfe©, **V>tt8t»«P©^ 
**7A':*n$r-f »H» S 1 F. J&tHi S 1 Fe-»S i F« 

+ 2 Hi o©«fc 5 icsH&ixT38£Lfc%>©**5£* en. 

i©PH7yfl:-5r-f*S i F4t*3»aH,O«Jj0*iH»S 

& t T3 n-f u nifcrr* t#A 
5. sec. 3D^y;Vvy*tt^T>'U3>©^ffifc 

xraV)W<7->V3><D$mtztt%?n\i. -en** 

[ooio] (IS ») 3n^y;P5/y*»7yft** 
KioTBfclMfcJSSxy^irasu. <T->'J3> 

*ffi*ja*ttfc»o&a.^7->y 3 >©3j®**gBa 

ICS 5;*ft.*V>T&-f:*>*fc±oT3ffia*afc*l5 

*-c©Mir4*sn5. ^*ox^^>^«iaty>x 
ffiatsaiswictf^. «ttftLfc^7->U3>©^ii 

£x7o vOV£^£*&fcBffl3ii&ttntf3 u-i ? 
[0011] 

[&®£»ftT5fc»©^a] a*3Bl©^tt±S^ 50 



t.©tbr. KT©<tofc»j«sn5. BPt>> flj##is 

aTT?S«**¥lllCt**t6-€-©*IiiCffje©tt#ffl 

X-T5'J>XX8t. 3l€Tt8^Sfi&BjiliItgUTS« 
©^ffifc#«Ufc*»Sii^D^5*«S£«3:St*»e 
JS5@KiC^B5Ma?*»«c*v»T, ftjWSSIx@©iR«8 
t »j >xxs©J&»!t £*-/x-5 y c. t 

[00 1 23 a*«2©»w«. a*ai©»wfc^ 
x, a s «c u >xxe©»«i t*««jnxe©»»i t * 

/t-5y73«» d©*-/t-73>7Xg*>&i»» 
«»X8K*V>T. f»^^»tt^x«*¥iBie-r5S 
«^ffi©i5ite4«>t«tciPi*^ xi*€rwit5 ^tztmt-r 

[0 0 13] a*S3©«WB, StR**¥!S»lC«J$ 

br*¥E«-r-5S«@*i^a:t. «fiiiHg#a©±* 
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(4) 

5 

mmm®mKmisnitm*fiat* m&$m\zm# 
fc*jstt#xs«i&t3#x«i&/x;vt> s«©Bg 
*i><D±mo.m tmsiomm tom-vaxm; x* 
;n&ttB«srr *#x ; xwrn^wttzmm vxm 

[0 0 14] 

D. fiittftlxfc^7->y3>©Sffi&l«*-ca^, 17 
Dy^S^^afc»tflS-tt>5:^«t5lcL,&©T. ^ 

[0 0 15] »*B2fttfll#g3©389rai> ft^ffl 

axe©*»!t u ^xxgcjajais^-zi-^xa 

3 6 U >XXg©*MI £»Ha83Sttg©fcJ8 

s«*ffi©0£*&fcfi*>oTfc£#tts. o*o. « a> 

ttfcLfcSfi©Sffl£«*8H»B£»#&^tt#X© 
flBMrca*>. B#&;f®tt#X©gHa+TStj»r>l£ 

£x7nvoi^^*&£©»«*iajk-r*. 

[0016] 

S. B 1 ttgfc&B 1 ©5&9Jfc«*£fi©*ffiffiS©#JH 
**-TB» H2ttH*JBl©l8W**»'r*©tfflV>6 

n*@ig5^ffiffia8H©m«&£*-rgfiWJMaB. 
r«MHT*s. ci©m6M^ett, B^b&v>xt;> 
ffiK©@«6&flrr*¥0tKrax if y ? 2 1. x 

rz3iwmm<Dto&&iktii?z&m8 1 0 1 zmmisTis. 

[0017] i*#»flu&/x^5fttflw*«ieyx;v7 
a. **ven»#»c4. «* 6 *«»#«©»«« 

T*«W©»a±#*6«ft£&fWft0T#l&U s 

«*w+& p mtut^^mxm^t a ± 5 i-ai 

n, *SI««-CttXt;>^-vyi'2©55Ul»a52ai:* 

»*^^:©^*a^t5&^^)lc0=2o , KiwgsnT 

#JK4» tt*6»H3t©^EPE~G-C^-r«fc3fc:, it 



#M¥4 - 2 8 7 9 2 2 

0 

fif S««W©Si.>2j«C«k 0 ¥g£lS)^«8& U SSW 

©ai5^#ics«©«»B*«»fiisnT^-*ft»ffia 

[0 0 18] fcfflSSl Ofct B*U^V^3K*T^6.© 
3t*ta3t7T^n-l lS^-bTS«W©S®fcWlt 
U *©S»3t£S?t7^fA-l 2£;frLTB*Lfc 
V>3ft*^»£«i*. ^5frP:0>&©a*£Bfl-©fHfllEl 
»t?a»fflll-rse:tfcJ:D. flAtf7fc=R*«8B©gfl: 

[0019] KTB 1 £#BaLT»jJSB 1 ClilSKW© 

ir*;iifc£0ftf§^£^>:?n-ai^&. X5^ 
XA r ©it8>£ BaTT?£«W£*¥laH6 Ltttf* 
6, -€-©^BK:7yft**©*Si«(BP/HiO)S»Ki«t 
bT*W>±£*>S«f&U £«H©*Bi£ifci* h 

x~/3->>n -r-s.tttugi ot?s«affl©->U3>8 

35«w©*ffifc7?»<fc*3!l©*^SI4 tm. 6 Stfefc 

XgA©*HfflfcU >XXgC©te»t€^— X 
3*, ffittftU&^7->'J3>©^MS«*-PHV», * 
75"J 3 >©gB*X7ny*£^£*£lcBtB3ii- 
fcV>«fc3fc-r*. X^^XCt?tt7s;ftl*i!l*^iaE4© 
8I6£jI:«>. *G* 6 £8lttLTftttL£ttW©£iii& U 
>XTS. X?yXDTtttt*4©ft|&&iI:», S«W 
€Jli3iB«KbT»|gW©gfflK:#BU&*»SiS»D« 

[0020] ±iB©«t 5 iz&mmxu A<oim t u > 
xxgcoj&Wt*^- ;t-5yX^*. JSttftbfc^ 
7>'Un>©^B*>8*-CBK ^73^U3>©SBi£ 

*>1&*\z. B4tta*Bltc«^KW©3S*S«^ 

CtOWC. 3r3£©«fKWHB&l»«bfc*&?&SU, G 
2 ttXx y XA©«»I t Xf9 XC ©ffl»&*-M-7 

!/X*-a-&«^**-r. ^©y^7*^»*JBi©55w 
xzztitf&mm^toK-j-j t>>vovimmmrz> z. 
timwrz. z.o>>f77T-\t*s*)3>V3.r\<j>ig&xz 

-3»-CtoiFiL1tifi* ^5XSfi©*^r%H»©a** 

[0021] ±s*j6«rttxxyXA (tt^jaax 

g) C*ViT, 7 tok*©*^ (HF/Hi 0) Sffl v>s >b 

©icoviT«^ufc*t % cn»ria-5^t*<afi*jE* 
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(5) 

7 

U»>A, 3U> ( (CHO» (C,H«OH) OH] t, 

xy^fKiil"**^*- «t»ifi»flaK*Sf* (H 
ci/h,o.) .yyfcymmmm (hf/hno.) 

[0 0 2 2] 08~01 0Um3V%2 

©•p. H8HS«©ft#M3axe©¥«^-rH. a 9 

tt*-©gfc#$&ffiXgA~D t^jSTi^'f A^Y- K ^ 
01 ott*©SSr::*WX-5v:/XSCi©flU8RWB 
-C»5. »#JB2©»9Jtt» 88-01 oic*-r<fc5 

ic tt»jaaxeA©»«tu>xxsc©j&»it*^ 

-jj. ^ „ yxg C i S*«$E»XgD K43V> 
T. SfcWOHMfcf i>C|i»)ttT;tfX«*&y' X» 8 .fc 0» 

#fc*flH£#x £ ni £tt«-rs - 1 tutu 

[0 0 2 3] Z. 9 ? 7X8 C i tt. fttt 2> 
fcl,fc£«W©*B&X7nvOH££tl£H§L£&»a 

-erftufcfcr**. bp*>» Bio-?*-r«k5ic. #x# 
«y x;w8 <t os^©i3i6*&K««63n;fci&#fca 

Tgfc^iBfcJ&oTjattKatf-u *fi*»t»i»E©±K» 
Ha* ©xt n »/;v*^«wKisfr^-r s ©*@a-r 5 

icfr5ctA»T€^. *ltsh»8«x@d©»882:t 

fcN, iAn#fcD, ^XgSfiCT&fiafflCXTn 

vwa*fttM"*HHi*£<ft<ft*« tfxflu&z 
X)\, 8 ©t« ts«tw t©»MJ9»L mmtmoxw 

[o o 2 4] h i i ~h 1 2 \tm?m2<Df&w&mmt 

Sfcj&wgB, BP%H*J®3©«WCffS*li«9«Bfc: 4 
j|-T5fe©T, HI 1 tt-€r©*jS«8«©¥ffiB* 01 
2 tt*-ffl&8rffi0"P& ; 2>» ^©^iS^SHti- Xt£>? 
Y » * 2 SfiW©±^iW««ttt'BSSn&ft»«« 

fSSWfittju^N. &#w&-r s #x#»& / x» 8 1 . 

*¥@(E-r5SfiW©^H*ffl^®B6ihaWt 1 9 t. 

jaa$ig2ot, ^aisoAn^i6^iB«ya«S2o 
©±S2 1 1. ^ffljaffi«Jg2 o©Tac#a^n&3fi 



#gl¥4-2 87 9 22 

8 

ft^ 011 +©tt^2 5ttS«W©*m8B, 2 6tt 

©»»*-*, l 3ttXK>3 1 *y£2©#HWM' FfS 
». 2 2 tt±£ 2 1 <D9V%MQ Ana 2 1 a fctt&Lfc 

[0 0 2 5] iiaxtf^-v^f 2tt. 07KbfcV>#ft 

2 5 t©w-es«iw*§»tSEt> TR*anr»sw©a 
Bj!ia!£*-r±5irfli^anT^5. ft*. xk>^* 

y ^ 2 ©IslKRtt. 0 9 JCtST «fc 5 tZ&VmiM A~ C 
T»K8 0 Orpulrajesn. »W8i*SXfiD-Ctt3 0 

oorpifcit^nTv^. *-bTU>xxec©»Hl 
r». »t«i£«ixeDfcifeStoT-fiiirtKSS&Ttf» 

[0026] ±&m»m&%s x;v 5 atfu >x*sfti& 
yX)V7U.m&mmtstu #x«i&/x>«'8ra::tfx/x 

#x y x;v&»*s 1 5 »a 1 2 t?*-r J; 5 tc. #x# 

6£*¥@fc-r*n- ; 5MJ-7i^3.X- : 5' l 7 D 

5X7->'J>yi 8£*»5J£D, »-*-n-7?;7X 
ec.)6^8iia«Il8Dl:^ttT. #X«I&/X>8 
&S«W©@<Ef^©±«!l (01 lRtf01 2«f©*« 

(is) ^-n«^©XBffiax8A~u>x 
«iaxecT». ^x«j&/x;v8S«i* (01 if© 

[0 0 2 7] rtlCtO, »— /t-5s»!/lSCj 

*i&»t*aiE»xeDtc*^r, a»&^«tt«^N.«« 
*¥iact-ss«^®©iH6+ j £i'f-^* io " c * €r ^^ e 
tu x7D'/;i'* s sfiw»cHft^*®*' ilJlb > 
jaaxsA~u >xjiaaxgcT?ttfiiaufc5as** t ' 
^fx«i6/x;w8ic#»ufcDv *©«sufc«ia*^ 
s*w©^Bic«rF-rs©s^s. ±ffi»#^xtu 

17 >7n-*ffiffl-T5-t<!:b, ±S2 ll:#XlAf« 

gA©»»lt u >xxmca*Mko*-t*-9»7x 

»jBt©*z:*-;t-?y7xeci©Br««Wtt. * 
jaas«©^Bttffi. ffl^snsttfflK©^. 
«iaq>©sfi©B<Ea«> ffi^JR^tt*©^ 
©sanciosa^Bi^t^ans. 

[0 0 2 8] 

[««©»*] K±©Si , fl-cg8&* i *«k5K:» §»#Si 
» ©58^-ett. tt#fflax8©»»itu>xxe©»«it 
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j 



9 



(6) 



4$l8¥4-2 8 7 9 2 2 

10 

[B53 *»iic*vit» s&*B©tt?*8£fltii3R 



t>T?fj->s*-®i«i±-raj:i*trfrs*s:n*a 107] n»2t*^T. mm*mmzmn2wtt2 

2R^»*JB3©56WCtt. ft»«ia!XS©»}at»J> ©S«^ffi©^S*mfc*H&0T**. 

^Xg©W9!t*^— n-yyfm, SSfc>J>X:n [08] »*B 2 ©*WIC«5SS©tt»«lSXS©# 

g©*«! t *««jftXS©ji&)a t £*- A- 0**T0T**. 

C©^-*-/t-5y^Xg*»6»t«afittSfc* [09] St#«2©»9ifc#3ifc#«lgIgA~DIC# 

v>x, flt#&^tt#x*^0g-r*«««ffl©0i£ io arra^A^-hr**. 

t^ci»i*^Tiscir#tt, ettftu&»s©«iBStt* 101 o] s&-:*-M-?y:/ig©fwa&9i0T?& 

©#H§t«fcat«ioffi»-r-5©T, ^xg*acTS« 101 i] m*m3<D5&w\z#&$mmmm<D¥m®-? 

7-4 if *«SS*ffifcBSS-&&V>-C* U->££3£ [HI 2] II#ffi3©?giHfc«S!SQfiH§m©iWli0 

[0ffifflflMi&i8W] [«F^©iiM] 

[hi] m*m 1 ©f8«jcisss«©«s»«ia!ig©# 2 -g£@te#gt c* k>?-* ? , 4 -i*#$iig 

[H2] K*JBi©»wsii»-ra©K:ffl^6nsEns a> *. 7 »«*«ie/x;k 8-#x 

iCSffi«iaKS©«ws«idE^-r®»^Ht?&s. Myxjp. 1 5-%7.;xmm^m. 2 

[04] ©f8w©&££«7R-r*:? 77T* c »u >x«iaxe, c,-g$-*-;x- 

5. D-asoafitcg. w-s«. 



[0i] 



[02] 



[06] 




HF/H20 
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(8) #W¥4-287922 



[01 0] 



[HI 1] 




[HI 2] 



2ta a 

21 ' .■' 





(72)f8iH<f Alt 



(72)fSW# SrJS H 

i8fiJR@E«rpJi5«Wr480Sffll©l *B# 
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